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点状の位相的欠陥をもつ系の秩序化過程





















































 2．モ デ ル
 点欠陥の分布｛rゴ1グ＝1，2，．．．，m｝が与えられたときの系のエネルギーは，近似的に
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   は州で，横軸は〃を単位として表示してある（図2，3でも同様）．実線は傾きがそれぞれ
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（b）
図3．点の対消減過程（2）．β＝3，〃＝1．0×10－1。，ξ＝O．005の結果．実線は次元解析的に予想さ
   れる変化で，傾きは一1／2．
表1．指数δの理論値および数値実験値．
β 1     2     3
理論値  ユ  2／3 1／2
数値実験値    1，05  0，56   0．4
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図4．点（欠陥）の空間分布の変化、同じ初期分布から出発したβ＝1とβ＝2の場合．強度±1の
   欠陥の位置をそれぞれ○と△で表してある．欠陥の消滅につれて，β＝2では○，および△そ
   れぞれの分布に非一様性が目だってくるが，β＝1ではランダムなままに見える。






                aM（c）                   ＝一α（左）M（広）                 励
が得られる．最近接の異符号欠陥間距離z（C）が岩＝一z一βに従うとき（βは（1．1）式のβと同
じ），α（広）㏄a＃千1）が成り立つから
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         Se1f－Simi1arity of Ordering Process
in a System Containing Point－Type Topo1ogica1Defects
                 Hiroyasu Toyoki
（Faculty of Liberal・Arts and Education，Yamanashi University）
    The growth process is studied for a two－component order－parameter丘e1d in two
dimensions after a quench from the disordered（high－temperature）phase to the ordered
（1ow－temperature）phase．This is considered as a mode1for1iquid4He in norma1－super
transition and1iquid crysta1s in1iquid－nematic transition．In the ear1y stage after a
quench，Point－type topologicaI defects such as quantized vortices and disc1inations are
formed．Then the macroscopic order grows through the pair amihi1ations of the defects．
一We study the1atter stage numericany and ana1ytica11y．
    Our mode1consists ofunit defects withwindingnumbers±1．They are initia11y ofthe
same number and random1y distributed．The force acting on a defect is given by the sum
of pairwise forces inverse1y，proportiona1to the separation of a pair．A defect moves in
a pure1y dissipative mamer．A pair of defects of opposite signs are annihi1ated when they
get near within a separation of the order of the core radius．
    By performing a numerica1experiment，we show that after a transient regime，the
number of defects decreases as’■1，and the mean va1ues of the separations♂十十for defect－
pairs with the same sign and a＋一for ones with opposite signs bgth increase as左1’2．This
behavior is consistent with the dimensiona1argument for the equation of motion for
defects．Therefore we suggest that the distribution of defects grows simi1ar1y．This is
shown to be a unique behavior by testing the same mode1for points with interactions of
other ranges．We ind a1so that，in the power behavior regime，the ratioゴ十十／a＋一takes
a va1ue1．6different from the initia1va1ue1．O．This shows that the corre1ation between
OPpOsiteIy signed defects arises．
Key words：Quenched system，topologica1defect，pair annihilation，se1f－simi1ar growth．
